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The 16th 


RULES FOR ENTRANTS 


Exhibitors do not need to 
be members of the American 
Society for Metals. 

Work which has appeared 
in previous metallographic ex- 
hibits held by the American 
Society for Metals is unac- 
ceptable. 

Photographic prints should 
be mounted on stiff cardboard, 
extending no more than 3 in. 
beyond edge of print in any 
direction; maximum dimen- 
sions 14 by 18 in. (35 by 45 
cm.). Heavy, solid frames are 
unacceptable. 

Entries should carry a label 
on the face of the mount giv- 
ing: 

Classification of entry. 

Material, etchant, magni- 
fication and other desirable 
data. 

A brief statement (if de- 
sired) calling attention to 
any unusual aspect of the 
entry. 

The name, company affilia- 
tion and postal address of the 
exhibitor should be placed on 
the back of the mount to- 
gether with a request for re- 
turn of the exhibit if so 
desired. 

Entrants living outside the 
United States should send 
their micros by first-class let- 
ter mail endorsed “Photo for 
Exhibition — No Commercial 
Value — May Be Opened for 
Customs Inspection’’. 

Exhibits must be delivered 
before Oct. 10, 1961, either 
by prepaid express, registered 
parcel post or first-class letter 
mail, addressed: 


Metallographic Exhibit 
American Society for Metals 
Metals Park 

Novelty, Ohio, U. S. A. 












METALLOGRAPHIC EXHIBIT 


Detroit, October 23 to 27, 1961 


All metallographers— 
everywhere— 
are cordially invited to 


display their best work, 


CLASSIFICATION OF MICROS 


Class 1. Irons and steels, cast and wrought 

Class 2. Stainless steels and heat resisting alloys 

Class 3. Aluminum, magnesium, beryllium, titanium and their alloys 

Class 4. Copper, nickel, zinc, lead and their alloys 

Class 5. Uranium, plutonium, thorium, zirconium and reactor fuel and 
control elements 

Class 6. Metals and alloys not otherwise classified 

Class 7. Series showing transitions or changes during processing 

Class 8. Welds and other joining methods 

Class 9. Surface coatings and surface phenomena 

Class 10. Slags, inclusions, refractories, cermets and aggregates 

Class 11. Electron micrographs using replicas 

Class 12. Electron micrographs (transmission) 

Class 13. Color prints in any of the above classes 

Class 14. Results by unconventional technique 


AWARDS AND OTHER INFORMATION 


A committee of judges will be appointed by the Metal Congress 
management which will award a First Prize (a medal and blue ribbon) 
to the best in each classification. Honorable Mentions will also be 
awarded (with appropriate medals) to other photographs which in 
the opinion of the judges closely approach the winner in excellence. A 
Grand Prize, in the form of an engrossed certificate and a money 
award of $500 from the Adolph I. Buehler Endowment will also be 
awarded the exhibitor whose work is judged best in the show, and his 
exhibit shall become the property of the American Society for Metals 
for preservation and display in the Society’s national headquarters. 


All prize-winning photographs will be retained by the Society for 
one year and placed in a traveling exhibit to the various & Chapters. 


43rd NATIONAL METAL CONGRESS & EXPOSITION 


Oct. 23 to 27, 1961 





Cobo Hall, Detroit 
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THE EDITOR'S PAGE 


By way of report, we would like 
to inform you that your Society 
now has a membership exceeding 
34,000. The new record high figure 
—actually it was 34,015 — was 
reached on June 30 of this year. A 
comparison shows that we now have 
3095 more members than on Jan. 
1, 1960. Perhaps you are interested 
in further data showing ASM’s 
growth. Here goes: Jan. 1, 1920, 
showed 1824 members; the same 
date in 1930 recorded a total of 
5944; 1940 almost doubled the last 
decade figure with 10,983; from 
then until 1950 the membership 
again doubled, reaching 20,600. By 
1960 we had grown to 30,920. These 
growth figures prove two things, we 
believe. First, the stature and im- 
portance of metals, metals engi- 
neering and metalworking have in- 
creased tremendously. Second, the 
educational activities of ASM on 
both national and local levels are 
attracting technical people at all 
levels in all industries faced with 
the problem of better metals utili- 
zation. 


Cooperation 


Typical of attempts to serve the 
needs of metalworking in a specific 
area is the joint program being 
developed by the Puget Sound 
(Seattle) Chapter ASM, the Amer- 
ican Welding Society and the So- 
ciety for Nondestructive Testing. 
Next year, from June 7 through 9, 


during Seattle’s “Century 21 Expo- , 


sition” the three groups will stage 
a Pacific Northwest Metals Con- 
ference. Its theme is “Metals Tech- 
nology—Key to Century 21.” Each 
group will attack its specific phase 
of a problem. ASM will cover metals 
selection and properties; AWS will 
provide information on joining 
these specific metals; SNT will tell 
how to test the resulting struc- 
tures. Further information can be 
obtained from R. E. Holt, Mechani- 
cal Engineering Dept., University 
of Washington, Seattle 5, Wash. 


Words 


After years of close association 
with words, an individual is likely 
to develop definite antipathies for 


4 


some words and phrases. I have 
some and, despite the obvious haz- 
ards of pointing out grammatical 
errors, will venture to expose some 
of my favorite fetishes. Here are 
a few: the use of “render” for 
“make”; “since” for “because”; 
“while” for “although”; “employ” 
for “use”; “quite” for “rather”; 
and complete overwork of a simple 
three-letter word—“the”. What is 
the hazard? Probably some abler 
grammarian will find too many 
errors on this page. 


Example 


Speaking of words, in earlier edi- 
torial experiences it was learned 
how consternation can be caused by 
a poor word selection. A fellow edi- 
tor was writing a caption to explain 
a graphic representation of the 
comparative fatigue life of two 
metals. After explaining the tests 
to which both metals were sub- 
jected, the writer stated: “After 
two million cycles the specimen on 
the left was still serviceable and 
the other specimen was utterly 
fatigued”. It did not take long for 
one agitated reader to write, saying 
“Don’t you mean too, too utterly 


fatigued?” 
T. C. DuMond 
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ASM Members—Admission to the 
National Metal Congress and Ex- 
position is by your ASM Member- 
ship Card or $2.00. Don’t forget 
your membership card! 








New! 


HIGH-STRENGTH 
STEELS FOR THE 
MISSILE INDUSTRY 


Materials and fabrication problems, 


stress corrosion, fracture toughness, 


metallurgical tests—all these idea- 
filled subjects and more are covered 
in this new, authoritative ASM book. 
Authors from Aerojet-General, United 
States Steel, U. S. Naval Research 
Laboratory, General Motors, NASA, 
Mellon Institute for Industrial Research, 
United Aircraft and National Academy 
of Sciences make this an essential book 
for your use now—and for your refer- 


ence library. 


284 p. 
8% XxX 11 
hard cover 


ASM Members $9.60 
Non-members $12.00 


Sore eee ee ee ee “I 
| Mail to— 


American Society for Metals 
| Metals Park, Novelty, Ohio 


| Send High-Strength Steels for the Missile 
| Industry 


0 Bill Me $9.60 as ASM Member 
( Check or Money Order Enclosed 
O $12.00 Non-Member . 
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Notice of 


Proposed Constitution Additions 


As required by the Constitution of the American Society for Metals, notice is hereby given of amendments 
to be proposed, for membership approval, at the Annual Meeting of the Society at 9:00 a.m., Wednesday, Oct. 
25, Cobo Hall, Detroit, Mich. Additions are shown in boldface. 


ARTICLE V 


Fees and Dues 


Present Constitution Proposed Additions 


Amount 
Section 1 (a). An initiation fee of $5.00 shall 
be payable by each applicant for membership as a 
member or sustaining member. Such fee shall 
accompany the application, but shall be returned to 
the applicant if the applicant is not accepted. 


(b) Annual membership dues shall be payable as 


follows: 
by each member $10.00 Note: Article V Sections 1 a, b, c & Section 2 
by each Student Member 2.50 _(as they appear at the left) were approved by 
the membership at the Annual Meeting of the 


by each Sustaining : F : : 
Member—not less than 25.00 Society in Philadelphia on Oct. 19, 1960. 


Any member who becomes a Life Member shall Specific provisions for Student Members were 
thereafter be exempt from payment of dues, if he not made at that time and, consequently, the 
so requests. Founder Members, Honorary Members following additions (d & e) to Article V, Sec- 
and Honorary Life Members shall not be required tion 1, are proposed. 

to pay dues. 


(c) Each applicant for reinstatement to member- 
ship as a member or sustaining member shall pay 
a fee of $5.00, which shall accompany the applica- 
tion. If the application is not accepted, the fee shall 
be returned. 


(d) A Student Member may apply for mem- 
bership as a Member and, if accepted, may be- 
come a Member without payment of the initia- 
tion fee, provided he makes application within 
six months after the end of the period of his 
student eligibility. 


(e) A Student Member may participate in 
joint student membership with other Societies 
under such conditions as may be prescribed by 
the Board of Trustees. 


Section 2. All fees and dues shall be paid to the 


order of the Secretary of the Society. Fees and é ‘ 
dues collected from members of a local Chapter ae eo LED 
may be collected by the local Chapter, but shall be j ; 
immediately transmitted in full to the Secretary Merrill A. Scheil, Secretary 


of the Society. American Society for Metals 
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MEI Course on Corrosion 

The first students to graduate 
from MEI’s newest course, Corro- 
sion, are Walter R. Dickson, associ- 
ate chemist at the Southern 
Research Institute, and David Wil- 
linger, NASA Lewis’ Research 
Center, Plum Brook Reactor Facil- 
ity, Sandusky, Ohio. 

This course, written by Mars G. 
Fontana, professor at Ohio State 
University, is already showing con- 
siderable evidence of being one of 
MEI’s most popular subjects. Dur- 
ing the past month, registrations 
upped it to third in popularity 
among the 21 courses now available 
through the Institute. (The intro- 
ductory course on Elements of 
Metallurgy rates first with over 
40% of the 4850 enrollments; Heat 
Treating rates second). 

The intensive one-week course 
recently held in Philadelphia by 
MEI was extremely well received. 
A typical comment: “There was a 
lot more to the course than I had 
expected”. 

MEI Director Anton Brasunas 
is now planning courses to be held 
in Pittsburgh (Aug. 7-11), Detroit 
(Aug. 23-30) and Wallingford, 
Conn. (Sept. 11-15). 

Information on the short courses 
can be obtained by writing to: 
MEI, American Society for Metals, 
Metals Park, Ohio. 


Mold Control School 

By lectures and demonstrations, 
the new Dietert-Detroit Mold Con- 
trol Method is being taught, with- 
out charge, to all persons interested 
in the production of high-quality 
castings made in green and/or dry 
sand. 

This method is based on the prin- 
ciple of processing sand to a pre- 
determined constant moldability or 
workability so*‘that the sand will 
ram the same, mold after mold. 
With a specific degree of moldabil- 
ity and standardized molding en- 
ergy, a precise and constant mold 
quality is obtained. This produces 
castings with minimum size and 
contour fluctuations. 

The Mold Control School teaches 
this new concept by actual and 
preparation work and molding in a 
214-day course in Detroit. Classes 
of 25 will be held the first part of 
each week during the months of 
October, November and December, 
starting every Monday morning. 

Write to the Harry W. Dietert 
Co., 9330 Roselawn Ave., Detroit 4, 
Mich., for registration forms. 
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SHOWN AT A ST. LOUIS MEETING ARE, from left: John A. 
Fellows, vice-chairman, Edward M. Flesh, engineering manager, 
Project Mercury, McDonnell Aircraft Corp., who spoke on “The 
Challenge of Space’; J. Stanley Skoglund, chairman; and Fred 
Sanders, assistant project manager, Project Mercury. Mr. Flesh 
discussed the philosophy of space travel, the planetary system the 
Mercury operates in, the mechanics of orbital flight and design 
and operation of the Mercury 





MEETING AT WORCESTER were Harold J. Holmes, Heald Ma- 
chine Co., chairman; Herbert D. Berry, Thomas Smith Co., panel- 
ist; Gregory J. Shandrick, Lundquist Tool & Manufacturing Co., 
technical chairman; and Carl Hakanson, Worcester Pressed Steel 
Co., panelist. The meeting featured a panel on Metal Stampings— 
Problem Solving Clinic 
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STANLEY J. NOESEN, LEFT, FORMERLY METALLURGI- 
CAL engineer at General Electric Research Laboratory, Schenec- 
tady, was presented the Alfred H. Geisler Award for 1961 by 
Sumio Yukawa, chairman of the Eastern New York Chapter, for 
his contributions to the design of consumable electrode vacuum 
are melting furnaces and his contributions in the field of melting 
of refractory alloys. Mr. Noesen recently transferred to the Lamp 
Metals and Components Dept., General Electric Co. in Cleveland 








Quality Control in Manufacture 
of Rocket Motor Cases 


The Minuteman Missile Program 
plays an important part in the de- 
fense program of the United States. 
A very interesting lecture on the 
metallurgical and quality control re- 
quirements for manufacturing the 
missile rocket motor cases was 
given by Dean K. Hanink chief 
metallurgist of the Allison Division, 
General Motors Corp., at a meeting 
of the Chicago Chapter. 

The Minuteman Missile employs 
a solid propellant fuel, can be op- 
erated on short notice, is of small 
size, and thus can be readily moved 
from one area to another. The great 
potential and advantages of this 
fuel were demonstrated early in 
this country’s rocket development 
work, but only in the past four 
years has any real effort been made 
to improve high-strength materials 
for rocket motor cases. 

After about two years of organ- 
ized development, the desired effi- 
ciencies have been achieved in the 
application of materials processing 
and quality control which have been 
used in aircraft engine operations. 
Qualification tests accurately eval- 
uate the physical and mechanical 
properties of the raw steel and fab- 
rications. Conventional yardsticks 
of control are used, however, the 
most important one, which has at- 
tracted much attention, is the de- 
termination of crack propagation 
resistance. The Allison Division de- 
veloped a special instrumented bend 
test which measures the ability of a 
rectangular beam, bending under a 
three point loading system to resist 


J. H. Greenberg, chairman, D. K. 


crack propagation, for this purpose. 

SAE 4130, AMS 6350 and a me- 
dium alloy steel designated “D 6” 
proved to be suitable materials for 
rocket motor cases. Test procedures 
discussed by Mr. Hanink are used 
as yardsticks for the further devel- 
opment of materials in the continu- 
ing metallurgical programs to im- 
prove the efficiency of _ solid 
propellant rocket motor cases. All 
of the work was related to the cur- 
rent Minuteman first and second- 
stage Rocket Motor Case Programs 
at Allison. 

After the lecture a movie en- 
titled “Minuteman Missile and Mis- 
sion” was shown. It was narrated 
by Chet Huntley and produced by 
Thiokol Chemical Co. prime con- 
tractor for the first stage, and pro- 
vides technical know-how for the 
second-stage rocket. (Reported by 
W. L. Meinhart) 


Nondestructive Testing of 
Steel and Steel Products 


Metallurgical experts have in the 
past looked upon nondestructive 
testing as one of the tools by which 
the American steel industry might 
maintain its lead over foreign com- 
petition. Recent reports, however, 
indicate that as far as the steel 
industry is concerned, foreign com- 
petition may already have moved 
ahead of this country in its applica- 
tion of nondestructive testing to 
production, according to W. A. 
Black, assistant director of re- 
search, Republic Steel Corp., Elec- 
tromechanical Research Center, who 
spoke at a Warren meeting. 

One reason for this may be lack 
of familiarity on the part of metal- 


Hanink, speaker, and George H. 


Bodeen, technical chairman, shown at a meeting in Chicago 
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lurgists with the enormous variety 
of techniques of nondestructive 
testing now available. This thought 
is illustrated by the frequency with 
which authors of metallurgical 
papers refer to such tests as ultra- 
sonic and eddy current with the 
implication that the word “ultra- 
sonic” or “eddy current” defines the 
test. This is so far from the truth, 
according to Mr. Black, that the 
words are practically meaningless 
without additional definition. 

To illustrate the procedure by 
which a nondestructive testing engi- 
neer might select a suitable test, 
he described the advantages and 
disadvantages of several different 
nondestructive tests as applied to 
pipe and tubing, including ultra- 
sonic, magnetic particle, eddy cur- 
rent, penetrant and radiographic. 
Each has features that make it the 
correct selection for a certain set 
of conditions. The capabilities of 
the tests differ so much that under 
some conditions, such as for certain 
reactor components, the use of all 
the tests appears to be justified. 

Mr. Black also described new mill 
applications of an eddy current in- 
strument for the inspection of metal 
surfaces. They were concerned pri- 
marily with the classification of 
semifinished steel on the basis of 
surface-seam depth. (Reported by 
Don L. Robinson) 


Crystalline Imperfections 

Milwaukee Chapter recently 
sponsored an educational seminar 
on “Some Crystalline Imperfections 
and Their Effect on Metal Proper- 
ties”. Four prominent authorities 
were featured on the one-day pro- 
gram, each discussing a pertinent 
aspect of the subject. 

R. A. Dodd, associate professor at 
the University of Wisconsin, spoke 
on “The Present State of Knowledge 
Regarding Initiation of Fatigue 
Cracks”. Dr. Dodd reviewed many 
of the current ideas associated with 
fatigue failure, pointing out that 
fatigue is a surface phenomenon 
and fatigue properties therefore de- 
pend on the nature of the surface. 
Four aspects of plastic deforma- 
tion were suggested as being in- 
volved in the nucleation of fatigue 
cracks; the formation of persistent 
slip bands, extrusions and intru- 
sions, cross slip and the agglomera- 
tion of vacancies. Dr. Dodd pointed 
out that any theory concerning the 
basic mechanism of crack nucleation 
during fatigue must account for: 
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1. Extrusion and intrusion of metal 
along slip bands. 

2. The temperature-dependency of 
fatigue hardening and its simi- 
larity to irradiation hardening. 

3. The mechanism of the formation 
of dislocation loops observed by 
transmission electron micro- 
scopy. 

Robert J. Stokes, principal re- 
search scientist, Minneapolis-Hon- 
eywell Regulator Co., discussed 
“Ductile and Brittle Fracture Mech- 
anisms”. The relationships between 
stored elastic energy and surface 
energy were used to illustrate the 
calculation of the _ theoretical 
strength of solids. Dr. Stokes ex- 
plained how dislocation concepts 
and Griffith’s theory can be used 
to account for the discrepancy be- 
tween the theoretical and experi- 
mental strengths of solids. The sur- 
face is very important in determin- 
ing whether a material exhibits 
ductile or brittle behavior. 

Dr. Stokes also discussed recent 
mechanisms which have been pro- 
posed to explain the formation of 
cracks in polycrystals and single 
crystals, including those based on 
the intersection of dislocations, for- 
mation of low-angle boundaries and 
the intersection of twins in single 
crystals. 

Whether or not a crack can 
propagate determines if the mate- 
rial will exhibit brittle behavior. 
Inherent defects in the material 
appear to strongly influence the 
propagation of cracks. The effect 
of state of stress on rate of crack 
propagation was discussed. As a 
crack approaches a free surface the 
stress state changes, more energy 
is absorbed and the rate of crack 
propagation changes, thus influenc- 
ing the mode of fracture. The duc- 
tile-brittle transition curve can 
thus be explained on the basis of 
changes in stress state. 

W. R. Heller, research staff mem- 
ber, IBM Research Laboratory, 
talked on “Crystalline Defects and 
Creep in Metals”. The main facts 
discussed were the classification of 
creep behavior into types observed 
at low, intermediate and high tem- 
peratures in relatively pure crys- 
tals. The main characteristics and 
underlying mechanisms for each 
type were discussed. Dr. Heller also 
presented an interpretation of 
strengthening by alloy additions. A 
new mechanism for the yield point 
was introduced. Instead of the dis- 
location being surrounded by a cloud 
of atoms, as has been proposed by 
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Cottrell, the dislocations may be 
locked by a coherent precipitate. 
Such a mechanism could account for 
blue brittleness and other tempera- 
ture effects on the mechanical 
properties since at different tem- 
peratures a different precipitate is 
involved. 

A. B. Michael, director of re- 


search, Fansteel Metallurgical 
Corp., described “High-Tempera- 
ture Oxidation of Refractory 


Metals”. He emphasized the amount 
of research which has been done 
on the elevated temperature me- 
chanical and oxidation behavior of 
tungsten, tantalum, molybdenum 
and columbium to yield materials 
which are usable over 1100° C. 


Oxidation behavior of these metals 
and the principle of alloying to de- 
crease their rate of oxidation at 
elevated temperatures was dis- 
cussed. Dr. Michael related the role 
of oxide imperfection to the oxida- 
tion processes in these metals. Data 
on the oxidation properties of 
promising refractory metals was 
presented. Dr. Michael also dis- 
cussed the protection of base metals 
by silicide coatings. The silicide 
prevents oxidation by blocking the 
inward diffusion of oxygen. Prin- 
ciples which determine the effective- 
ness of diffusion barriers for de- 
creasing the rates of oxidation of 
the substrate metal were also cov- 
ered. (Reported by D. W. Hoeppner) 


OU 


Reviews Steelmaking Processes 


New steelmaking processes were 
reviewed by Frederick C. Langen- 
berg, manager of applied process 
research, Crucible Steel Co. of 
America at Penn State. 

New steelmaking processes have 
appeared within the last decade for 
reasons that are not wholly tech- 
nological. Political, economic and 
sociological factors have had a 
significant influence. Raw material 
supplies and reserves and the capi- 
tal costs of new equipment also 
account to some degree for develop- 
ment of new processes. In the 
United States, new capacity is no 
longer the prime motivation for 
new process development. 

Refining methods represent some 
of the most important advances in 
steelmaking. The pneumatic proc- 
esses (Kaldo, L-D, Rotor and Ajax) 
and recent openhearth develop- 
ments have increased ingot tonnage 
in some locations and increased the 
output of existing facilities. 

The Kaldo furnace is a closed- 
bottom converter geared for tilting 
and rotating which operates at a 
17° angle to the horizontal. Oxygen 
is injected through a lance (22-30° 
to the horizontal) which protrudes 
through the exhaust hood. Its tip is 
above the slag layer. The Kaldo 
operation utilizes slag-metal re- 
actions and much of the oxygen in- 
put is transferred to the metal 
through the slag. Because carbon 
monoxide is burned to carbon di- 
oxide inside the furnace and pro- 
vides a great deal of heat, up to 
45% scrap can be used. Charges 
containing up to 2% phosphorus 
can be handled easily; the phos- 


phorus content drops as the carbon 
content drops. Silicon is almost 
completely removed. At present, 
two Kaldo shops are in operation 
in Europe, and three more will be- 
gin operation within 18 months. An 
installation in the United States 
should be announced soon. (Since 
this report was received, Sharon 
Steel has announced plans to install 
Kaldo.) 

The L-D process was conceived 
and initially developed in Austria. 
Oxygen is blown into a non-rotat- 
ing closed-bottom converter with a 
vertical lance through the slag 
layer and directly into the metal. 
Carbon monoxide is burned to car- 
bon dioxide outside of the furnace 
with air in approximately a 10:1 
ratio, and thus only 25% scrap can 
be used. Fuel lances may increase 
this percentage. The L-D process 
has an approximate oxygen con- 
sumption of 1600 cu.ft. per ton of 
steel and good temperature control; 
it is suited to the production of 
many types of alloy steels. The U.S. 
has the world’s largest capacity for 
L-D steel and Japan is second. 

The Rotor process involves a 
cylindrically shaped furnace which 
can rotate on its three major axes. 
It operates with its longitudinal 
axis parallel to the floor. Two oxy- 
gen lances are used; one immersed 
within the metal, the other posi- 
tioned above the metal to combust 
the carbon monoxide. Because of 
this combustion within the vessel, 
the roof of the vessel becomes very 
hot. It is cooled by continuously 
rotating the furnace about its 
longitudinal axis at about 2 rpm. In 
this manner, the roof is cooled by 
heat exchange with the liquid metal 
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and some mixing occurs. High 
scrap charges are possible. The 
chief disadvantage of the Rotor 
process is high refractory consump- 
tion, and it requires more oxygen 
per ton of steel than the L-D 
process. 

The Ajax process is carried out 
in tilting openhearth furnaces 
at Appleby-Frodingham. Oxygen 
lances are introduced through the 
ends of the furnace and are located 
so that the oxygen is injected at 
the slag-metal interface; 100% hot 
metal charge is used and some 
liquid metal is left in the furnace 
from the previous heat. 

Recent openhearth developments 
include the use of oxygen, oxygen- 
fuel lances, limestone and ore in- 
jection and the extensive use of 
basic roofs. Oxygen may be intro- 
duced with lances through the roofs 
or below the end burners to support 
combustion. Roof lances normally 
blow about 6 in. above the s!ag, and 
300-700 cu.ft. of oxygen is con- 
sumed per ton of steel. Roof lances 
have increased furnace production 
in some shops by 35-40% but this 
may be increased further by use of 
oxy-fuel lances. Although the use of 
oxygen has increased the flexibility 
and production rate ot the open- 
hearth, Dr. Langenberg said that 
probably no new openhearth shops 
will be built in the United States. 
New steelmaking processes. will 
gradually replace openhearths, but 
the openhearth will still be the 
dominant steelmaking tool for the 
next five to ten years. 

Pretreatment processes are used 
in Europe. At one shop in Sweden, 
electric furnace steel is pre-refined 
in a Bessemer converter. Silicon 
and manganese are removed in the 
converter and the carbon content is 
reduced to about 20 points above 
that desired. The hot metal is then 
transferred to an electric furnace 
in which the refining is completed. 

At an installation in Holland, hot 
pig iron is transferred from sub- 
marine ladles to open-top ladles. 
These are moved to a blowing sta- 
tion equipped with hood, lance and 
dust cleaning system. Oxygen is 
injected through the lance into the 
hot metal. Silicon is practically all 
removed and the carbon content is 
decreased to about 2.5%. The pre- 
refined hot metal is then trans- 
ported and charged into openhearth 
furnaces. 

The charging of pre-refined 
metal into electric furnaces has re- 





IHEA PLANS PROGRAM ON OVENS—7he public relations 
committee of the Industrial Heating Equipment Assoc. discussed 
the IHEA Symposium to be held at the National Metal Congress 
in October. Shown are: W. E. Benninghoff, committee chairman 
and past president; M. R. Ogle, member Board of Directors; 
R. E. Fleming, executive vice-president; C. F. Burling, past chair- 
man, public relations committee; Howard Richards, chairman, 
program committee for the Ovens Div., which ts sponsoring the 
program; and Ike Eisenschmidt, member of the Ovens Div. The 
program on “The New Role of Ovens in Metal Processing” in- 
cludes keynote speaker J. W. Cornelius, DeVilbiss Co., and talks 
on Ovens in Continuous Galvanizing, by Frank Sandborn, Indus- 
trial Ovens, Inc., Ovens in Coating Continuous Strip, by A. S. 
Dawe, J. O. Ross Engineering, in Heat Treating Aluminum, by 


A. J. Snow, W. S. Rockwell Co., 


and Ovens in the Foundry, by 


C. H. Barnett, Foundry Equipment Co. 


sulted in increased production rates 
as well as a reduction in power 
and electrode consumption. In the 
future, pretreatment of electric 
furnace steel in an oxygen con- 
verter is likely to appear. Such a 
combination would allow more scrap 
to be used, decrease production 
time for highly alloyed steels and 
give a more flexible control of sul- 
phur and phosphorus. The con- 
verter would also produce steel 
directly. 

The usual methods of refining 
steel are not effective in removing 
gases to low levels; they are best 
removed by melting in a vacuum or 
by melting in air and then exposing 
the metal to a vacuum. Vacuum in- 
duction melting and vacuum arc 
melting were reviewed and the ad- 
vantages and disadvantages of each 
discussed. Vacuum degassing of liq- 
uid metal is widely done on a com- 
mercial basis. There are many types 
of vacuum degassing, such as ladle 
degassing, ladle-to-ladle stream de- 
gassing, ladle-to-ingot-mold stream 
degassing, and variations of these. 
The disadvantages of ladle degas- 
sing are ferrostatic head, mixing 
and temperature losses. Ladle-to- 
ladle degassing also suffers from 


temperature losses; ladle-to-mold 
degassing is excellent for large 
ingots. 

A unique process of vacuum de- 
gassing is used by Crucible Steel 
Co. A snorkel tube at the bottom 
of a vacuum chamber is lowered 
into the ladle which contains 
molten steel. Because of the pres- 
sure difference, metal is forced into 
the vacuum chamber and degassed 
there. The chamber is then raised 
and the metal falls back into the 
ladle. The cycle is repeated many 
times until the gaseous impurity 
content of the steel is decreased to 
specified values. Carbon heating 
rods maintain the chamber at 
proper temperature. Alloy hoppers 
allow the addition of alloys to the 
steel under vacuum. 

New steel casting methods were 
discussed, with emphasis on con- 
tinuous casting and pressure cast- 
ing. Billets 2 x 2 in. and slabs 48 in. 
wide and 2 in. thick have been suc- 
cessfully cast in continuous units. 
Pressure castings are character- 
ized by a near-perfect surface. 
Railroad car wheels, billets and 
slabs have been cast successfully by 
this method. (Reported by George 
Sabol) 
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Research Methods Outlined 


The speakers at Dayton Chap- 
ter’s educational series on ‘“Re- 
search Methods”, recently completed 
by 60 persons, were W. P. Koster, 
Metcut Research Associates; D. M. 
Douglas, Armco Steel Corp.; T. E. 
Reichard and A. E. Ray, Monsanto 
Chemical Co.; H. A. Lipsitt, H. L. 
Gegel, and J. R. Holland, USAF. 

Dr. Koster led off with a discus- 
sion on how to save time and money 
through testing by “Simulation of 
Service Conditions”. He explained 
methods for simulation of tempera- 
ture, static and dynamic loading, at- 
mosphere, oxidation, corrosion and 
erosion, as well as calibration and 
measurement techniques for these 
conditions and their effects on the 
critical properties of interest. Pho- 
tos of specific test setups for a wide 
range of simulated service tests 
illustrated many ingenious tech- 
niques for evaluating engineering 
materials and parts. 

The use of statistics in engineer- 
ing and research was described by 
Mr. Douglas in his talk, “Are Your 
Experimental Results Really Dif- 
ferent?” The ability to apply statis- 
tical methods has become a must for 
today’s engineer or scientist to im- 
prove reliability, reduce costs and 
obtain the maximum information 
from minimum data. Through a 
“cookbook” approach, he explained 
how to make use of frequency dis- 
tributions, probability paper, analy- 
sis of variance, F-ratio test, t-test, 
null hypothesis, confidence limits, 
paired comparison tests and correla- 
tion and regression analysis. 

Mr. Reichard outlined recent ex- 
pansion in research tools and meth- 
ods for examination of metals. The 
modern electron microscope extends 


the magnification range beyond that 
of the optical microscope to about 
the same extent that the optical 
microscope improved upon the un- 
aided eye. While transmission elec- 
tron microscopy by means of repli- 
cas is the most common technique, 
recent interest in direct examina- 
tion of thin metal films produced 
by microtome, thin tapered wedges, 
vacuum evaporated films or foils has 
permitted observation of strains 
and fatigue effects, dislocations, 
grain boundaries and even crystal 
planes having large lattice spacings. 
Transmission microscopy of foils 
may allow direct study and even 
photography of phase transforma- 
tions, recrystallization, recovery, 
grain growth, plastic deformation 
and creep. Surfaces may be profit- 
ably examined by reflection electron 
microscopy. 

The electron probe micro-beam 
analyzer is an exciting development 
and will be important to metallur- 
gists in quantitative chemical analy- 
ses of areas of a polished specimen 
as small as one micron. The tool 
makes possible analyses of micro- 
phases, precipitates, inclusions, 
grain boundaries, concentration 
gradients, diffusion couples and 
scales. Elements from atomic num- 
ber 12 (Mg) and up can be detected 
and measured. Mr. Reichard also 
mentioned a surprisingly simple de- 
vice which permits use of an elec- 
tron microscope to prepare stereo 
X-ray projection microscope movies. 

Dr. Ray presented some useful 
hints and techniques in “X-Ray 
Diffraction Techniques for Metals 
Research”. Available X-ray equip- 
ment was described; methods for 
determining phase diagrams, de- 
tecting precipitation phenomena, 


Dayton’s educational series on “Research Methods” drew an inter- 
ested audience of some 60 registrants, part of which is shown 
absorbed in one of the lectures 


AUGUST 1961 








thermal expansion, crystallite size, 
stress measurements and preferred 
orientation were then discussed. 

Dr. Holland continued the series 
with “Deformation Textures and 
Their Determination’. Techniques 
involve use of film methods, stere- 
ographic projection, electronic de- 
tector diffractometers, a spherical 
post method, a fiber texture method 
and a texture data treatment which 
translates pole density to orienta- 
tion density. Computer techniques 
have been developed recently which 
aid in reducing and _ replotting 
X-ray data as a stereographic pro- 
jection. Plotted data points are con- 
nected manually to give a normal- 
ized pole figure. 

Mr. Gegel described techniques 
and results of research on “Growth 
and Properties of Iron Whiskers”, 
which are grown by evaporation and 
reduction of ferrous halides, and, 
depending upon temperature and 
degree of supersaturation, fine or 
coarse whiskers are obtained. Fine 
whiskers grow by a single axial 
screw dislocation mechanism and 
often possess high tensile strengths 
and show nearly 5% elastic strain. 
Coarse whiskers grow by two-di- 
mensional nucleation and show re- 
duced strengths. The field ion emis- 
sion microscope is used to study 
whisker tips and with this appara- 
tus, as well as improvement in elec- 
tron microscope transmission tech- 
niques, it is hoped that the role of 
dislocations on growth and mechan- 
ical properties of whiskers can be 
determined unambiguously. 

Dr. Lipsitt presented results of 
recent basic “Metallurgy Research 
at the Aeronautical Research La- 
boratory”. During studies on brit- 
tle behavior of chromium, large 
grained polycrystalline wires 
showed up to 50% ductility in bend- 
ing. Fractures initiated at grain 
boundaries and solute segregation 
at grain boundaries played a sig- 
nificant role in brittle fracture. 
Single crystals of chromium have 
shown as much as 82% reduction 
in area in tensile tests at room tem- 
perature. Other fundamental re- 
search involved strain aging of pure 
iron at —70 to —150° C. due to 
hydrogen and the mechanism of 
fatigue limits in metals, which is 
a manifestation of strain aging 
occurring under alternating stress. 
It may be the limiting lower stress 
at which strengthening due _ to 
strain aging will balance damage 
due to crack propagation. (Reported 
by E. J. Myers) 
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the preparation of technical re- and salary desired to: of the 


W. C. Norton, Manager FORD MOTOR 
TECHNICAL SERVICE COMPANY 


Keo HUNTINGTON ALLOY PRODUCTS DIVISION 
ae, THE INTERNATIONAL NICKEL COMPANY, INC. 


You are invited to send a complete 








Huntington 17, West Virginia resume to 
All qualified applicants will receive consideration for employment Salaried Placement Section 
without regard to race, creed, color, or national origin. Engineering and Research Staff 
bia “F P.O. Box 2053, West Dearborn, Michigan 
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terial selection, heat treat processing and 
welding methods. B.S.Ch.E. Resume on re- 
quest. Box 8-60. 


METALLURGICAL SALES ENGINEER: To 
cover Chicago area. Engineering degree with 
15 years in sales and development of uses for 
metals, alloys, ceramics, chemicals and refrac- 
tories in steel and foundry industry. Resume 








PROJECT DEVELOPMENT 
MANAGER 


ize 


hemical 
ae on request. Box 8-65. 





Graduate metallurgist, experi- 
enced with bronze and stainless 
steel foundry operations, problem 
solving, metallography, quality 
control, casting techniques, to ad- 
minister product development with 
some customer contact. Company 


METALLURGICAL RESEARCH AND DE- 
VELOPMENT MANAGER: Broad experience 
with high-temperature alloys, cast iron, steels, 
aluminum, reactive metals and ceramics. Heavy 
experience guiding metallurgical research and 
development plus topnotch engineering work. 
Knows research and development personnel, 
program planning, budgeting and execution. 
Mid-30’s, M.S., publications. Box 8-70. 


RESEARCH 
METALLURGIST 


Immediate career opportunity for a 
research metallurgist to conduct ex- 
ploratory studies. 

B.S. or advanced degree in metal- 
lurgy and 1-5 years experience required. 

Modern research facilities located 
near Finger Lakes and Adirondack 
recreational areas of New York State. 
Liberal employee benefits. 

Please send detailed résumé, including 
salary requirements, in confidence to 


Central Personnel Department 
SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 
P.O. Box 271 

Syracuse 1, New York 


7 ° METALLURGIST: Age 37, with 11 years 
in Chicago area. diversified experience in nonprofit research 
organization and in forging and steel industry 

Please send résumé, photograph in both research and plant operation, Strong 
research inclination, desires opportunity in fer- 

and salary expected. rous, high-temperature or refractory metals 


field. Degree in engineering physics, registered 
Box 8-5, Metals Review, professional engineer. Box 8-75. 
Metals Park, 


Novelty, Ohio 


METALLURGIST: M.S., age 43, with 20 
years diversified experience in metallography, 
heat treatment, welding research, failure anal- 
ysis and report writing. Background includes 
production problems, alloy development, gas 
carburizing and melting. Three years experi- 
ence in roller bearing industry. Publications. 
Desires position in research or production 
where experience can be utilized fully. Box 

















ferrous metals. Experience with induction and 


WELDING ENGINEER: University gradu- 
ate, registered professional engineer, 10 years 
experience in welding metallurgy and design 
for pressure vessels, cryogenic equipment, 
atomic reactors, heat exchangers, etc. Research 
on exotic materials and supervision of all 
welding processes. Presently in charge of 
welding, X-ray, heat treating departments and 
testing laboratory. Qualified to take complete 
charge of welding engineering and research, 
and if necessary, to supervise plant production. 
Desire position offering challenge and scope for 
advancement. Box 8-45. 


METALS DEVELOPMENT: Experienced re- 
search, age 34, desires employment in metals 
development. Four and a half years experience 
in chemical and physical metallurgy includes 
production and phase diagrams of reactive non- 


are furnaces and vacuum equipment. Location 8-80, 


not important. Box 8-50. 


METALLURGICAL ENGINEER: B.S., age 
29, married. Variety of experience with high- 
temperature materials, refractory metals, inter- 
metallics, ceramics and glasses. Research and 
development work on advanced thermo-electric 
materials. In charge of mechanical testing and 
metallographic laboratories. Prefers work in 
semiconductor or thermo-electric field in Los 
Angeles or California. Box 8-55. 


CHIEF METALLURGIST: Twenty-six years 
experience in both light and heavy industry. 
Strong background in metallurgical and chem- 
ical control laboratory supervision and man- 
agement, including active participation in ma- 


METALLURGICAL ENGINEER: M.Met.E., 
with ten years operating experience melting 
sponge iron in all sizes of electric are fur- 
naces up to 80 tons. Also experienced in pro- 
duction of all classes of electric furnace steels. 
Resume on request. Box 8-865. 


METALLURGIST: Married, age 50. Broad 
knowledge of properties, processing and appli- 
cation of standard, tool, stainless and specialty 
steels and nonferrous alloys. Laboratory ex- 
perience includes inspection and technical serv- 
ices. Experienced in metalworking, brazing, 
welding, heat treatment and surface finishing. 
Research in transformation and alloy develop- 
ment. Publications. Box 8-90. 








AUSTRALIA 
THE UNIVERSITY OF NEW SOUTH WALES 
LECTURER 
SCHOOL OF METALLURGY 


The University of New South Wales wishes to appoint a 
Lecturer to the staff of the School of Metallurgy. 


The successful applicant will work in the fields of physical 
metallurgy or metal physics, and should preferably have 
had formal training and post-graduate experience in the 
physics of the solid state. 


Applicants for this position should have an honours degree 
or equivalent qualifications in metallurgy or physics. 


Salary: £A1772 range £42477 per annum. 


Commencing salary is determined by qualifications and 
experience. 

After passing a medical examination, the successful appli- 
cant will be eligible to join the State superannuation 
scheme. He will be eligible, after six years of service, for 
twelve months study leave on full salary. 


The University will pay travel expenses for the appointee 
and his dependent family and will meet reasonable re- 
moval expenses for furniture and effects. With the 
approval of the University and its bankers, married men 
may be assisted by loans to purchase a home. 


Inquiries about the School of Metallurgy may be addressed 
to the Head of the School, Professor R. H. Myers. 


4 copies of applications including the names of 2 referees 
should be lodged with the Agent-General for New South 
Wales, 56-57 Strand, London, W.C. 2, and a copy for- 
warded by airmail to the Appointments Section, Box 1, 
Post Office, Kensington, N.S.W. 








Challenging Positions 


in an expanding 


DEPARTMENT OF 
MATERIALS ENGINEERING 


SENIOR RESEARCH METALLURGIST 


Interested in alloy development, both ferrous and 
nonferrous, high temperature testing, and evalua- 
tion of materials. Advanced degree or B.S. with 
5-10 years experience in similar work. 


SENIOR WELDING RESEARCH ENGINEER 


Interested in welding process development and 
welding metallurgy. Field unlimited with respect 
to materials and processes. Advanced degree or 
B.S. with 5-10 years experience in welding and 
fabrication work. 


METALLOGRAPHIC TECHNICIAN 


With a wide background of practical experience 
in metallography of ferrous and nonferrous 
metals. Must be familiar with electrolytic and 
mechanical polishing techniques. B.S. degree or 
high school diploma with 5-10 years experience. 


Please send resume to: 

R. C. Mays, Director of Personnel 
SOUTHWEST RESEARCH INSTITUTE 
8500 Culebra Road 
San Antonio 6, Texas 


All qualified applicants will receive consideration for employ- 
ment without regard fo race, creed, color, or national origin. 
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The “cover man” on this month’s issue of Metals Review 
is Dr. Taylor Lyman, editor of ASM Metals Handbook, and 
recently appointed as editor of all ASM Reference Publica- 
tions (technical books, manuals, etc.) 

I wasn’t looking over the shoulder of the photographer when he 
took the picture of Taylor, but we may well assume that Taylor was 
reading mail received from readers of the new Volume I of the 8th 
edition of the Metals Handbook, published earlier this year. 

“An author would be less than human”, says Taylor, “if he did 
not look forward to, and find encouragement in, letters of apprecia- 
tion from his readers. The more than 1300 contributors to Volume I 
are, I believe, particularly deserving of this kind of recognition for 
their efforts in providing the technical world with a reference book 
of which all of us in ASM are justly proud. And, to be sure, many 
gratifying letters have been received at Metals Park—usually 
addressed to one of the staff, but intended for each of these worthy 
contributors”. 

Taylor has been associated with ASM since 1945, and so reading 
the mail that comes in as a result of publication of a new edition of 
the Handbook is not a new experience. He was the editor of the 
7th edition which appeared in 1948, has had widespread distribution, 
und has been augmented by two supplements in the interim. 

Reading the mail about the first volume of the current edition 
reveals such messages as these: 

I congratulate all concerned, writes a reader in London, on this 
magnificent achievement. There is no other publication inthe world 
like this, and I do not think that there is any other organization in 
the world which can produce anything comparable in quality as well 
as in completeness. And the British, as we all know, are seldom 
guilty of overstatement. 

Many readers have commented specifically in relation to particular 
sections. For instance, from the president of a company: The section 
on tool materials is a remarkable and valuable compilation. This 
information is much needed, and its availability should be empha- 
sized and its use encouraged. 

Two more samples: 

My vocabulary is not extensive enough to let you know how much 
I appreciate this book and the vast knowledge that is set forth in it. 
One must own a copy to really appreciate it. My hat is off to the men 
who compiled all this information. 

I have gone through the new Handbook from cover to cover and 
am so impressed with the magnitude and excellence of the work that 
I am impelled to write you my commendations. I have spent 40 years 
collecting data on metals; the ASM Handbook committees have col- 
lected in one book, excellent in presentation and usable form, many, 
many times more information—and better authenticated than has 
ever been available to ASM members. 

And here is an additional important point from Dr. Lyman: 

“Of course, in addition to orchids, the history of the Handbook has 
been assisted through the decades by a steady flow of suggestions 
from readers, who know that the book is always in the process of 
revision, that the next edition is coming and can be better than the 
last. These suggestions, offering recommendations for additional 
subjects and data to be included in the future, pointing out ambigui- 
ties and apparent inconsistencies in the text, or 
correcting the occasional typographical error, 
have always received the most thoughtful con- 
sideration from the Handbook Committee and 
staff, and will continue to have their close atten- 
tion. So keep those cards and letters coming. 

In this way, it will be possible to make our 
highly reliable Handbook even better”. 


Allan Ray Putnam 
Managing Director 
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METALS 
ENGINEERING 
QUARTERLY 


Metals Engineering 
Technical Papers 
...- Now Four Times 
a Year! 


FEBRUARY e 
AUGUST e NOVEMBER 


The Metals Engineering Quarterly 
has no counterpart in ASM publica- 
tions; it offers ASM members the 
opportunity to obtain practical, use- 
ful information on a wide variety of 
subjects, quickly and at the least 
cost possible. 


This periodical fills a critically felt 
need. It brings you papers presented 
at the National Metal Congresses, at 
regional metal congresses such as the 
1961 Western Metal Congress, and 
at regional programs developed 
through MEPC throughout the year 
in various parts of the country. 


The Metals Engineering Quarterly 
is being issued in February, May, 
August and November of each year. 
The magazine is 8% x 11 in size. 
ASM members may subscribe for 
only $6.00 per year, and can now 
build one of the most up-to-date 1li- 
braries at an extremely small invest- 
ment. 


Please enter your subscription by 
using the coupon below. You may 
enclose your check or request to be 
invoiced at a later date. 


American Society for Metals 
Metals Park, Novelty, Ohio 


Please enter my subscription to the Metals 
| Engineering Quarterly, beginning with the cur- 
| rent issue in stock, at $6.00 per year. ($10.00 for 
| non-members) U.S. and Canada only. Please 


add $2.00 for postage if overseas. 
C0 Please invoice my firm. 
I Enclosed is $....0....0....0--00-- 
Check here [1] if ASM member. 
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VISIT THE SPECTACULAR 


1961 DETROIT METAL SHOW 


OCTOBER 23RD TO 27TH + COBO HALL 


WORLD'S MOST COMPREHENSIVE MATERIALS AND PROCESSING EVENT 


Keyed to the needs of metalworking executives, this engineering 


GIGANTIC capital for 5 days is your opportunity to get hundreds of 
MATERIALS new ideas . . . see and hear of the most recent developments 
... right from the specialists themselves. 
COMPARISON More than 300 educational exhibits and more than 200 technical 
CENTER papers are all available to you for the purpose of broadening 
and up-dating your knowledge of the gigantic and dynamic 


metalworking industry. 


PRESENTATION Cobo Hall provides virtually every convenience for the show visi- 
R2 tor. All exhibits, most technical sessions, meetings and 
OF OVE 00 banquets are to be held under one roof. Cobo is one of 


TECHNIC AL PA PERS America’s newest and finest halls .. . with excellent dining 


facilities, air conditioning, superb meeting rooms. 
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. p tossing Registration on 10396-ASM 1 
i ASM Headquarters, Metals Park, Ohio | 
| Gentlemen: Please register myself (and the names of my associates listed | 
E below) for the forthcoming METAL SHOW at Cobo Halil in Detroit. i 
1 WW woe | stay, | EERE | | 
ame i iliated n-Member: 

i PLAN WOW Te ATTEND THIS | ame | t 
a : | 
f ORGANIZE A COMPANY GROUP i 
B FOR TRAVEL AND ACCOMMODA- i 
f TION ECONOMY! = om at ; 
; USE THIS CONVENIENT ADVANCE ; saciebicaieinbitibitisehin ; 
i SHOW REGISTRATION FORM! You ne i 
1 will receive your ASM INFORMA- Address ' 
I Badge, your credit card guest per- City Zone —_ State , 

al 


mit to the show. *No registration fee for ASM Sessions and exposition for members of ASM, AIME, and SNT. 
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Flying workhorse airlifts 80-foot power tower 


Nickel in alloy steels gives ‘copter 
transmissions extra strength for the 
toughest jobs 


This Sikorsky S-58 is carrying a prefab- 
ricated tower to a power line construc- 
tion project near Lynchburg, Virginia. 
After setting the towers in place, the 
*copter saves time and money by help- 
ing to string wire from tower to tower. 

Again, these flying workhorses prove 
they can handle the roughest assign- 
mer‘s, But pilots don’t want superla- 
tives or guarantees. They want to know 
without doubt that critical parts will do 


their job. That’s one big reason why 
nickel is alloyed into the S-58’s trans- 
mission shafts and gears. 


Nickel helps steel take the tremen- 
dous bending and twisting of a ’copter’s 
drive shaft under powerful shock loads 
and unusual conditions. 


Strength and toughness are only two 


properties that nickel imparts to alloys. 
It can help them withstand the intense 


heat generated by supersonic flight... 
or shrug off the intense cold of liquid 
helium. It also offers outstanding corro- 
sion resistance. 


When you have a metal problem, 
don’t hesitate to call us. Nickel or one 
of its alloys may provide the answer. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 








